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LABILE METHYL GROUPS OF PROTEIN AND CHOLINE— 
A NEWLY RECOGNIZED NUTRITIONAL ESSENTIAL 


Research has recently established the so-called labile methyl group as a 
newly recognized essential in animal and possibly human nutrition, ranking in 
biological importance with the vitamins. The existence of the methyl grou 
(-CHs) as an integral part of many compounds in the animal body has been 
known for more than one hundred years. No particular nutritional significance, 
however, had been attached to the methyl group until recently when scientists 
differentiated certain labile or transferable methyl groups from other non-trans- 
ferable groups and experimentally ascertained their special role in metabolism. 
Animal experiments show these transferable methyl groups play a vital part in 
the nutritional chemistry of many essential food elements, particularly the pro- 
teins. These discoveries are adding to the understanding of how indispensable 
proteins such as milk casein function in the body and still further increase their 


known significance in the diet. 


The labile methyl group is directly concerned with the nutritional proper- 
ties of two long-known physiologically important compounds, methionine and 
choline: 

Methionine — an essential amino acid indispensable to life and growth. 


It is a constituent of such nutritionally important proteins as casein (milk, 
cheese), edestin (wheat) and albumin ” (milk, egg). 


Choline — a naturally occurring component of certain phospholipids as, 
for example, the lecithin in milk, egg and nerve tissue. It is essential for 
growth and lactation of animals; it also is a factor in the prevention and 
cure of certain fatty liver disorders, experimentally induced cirrhosis of 
the liver, and hemorrhagic degeneration of the kidney. 


Studies of experimental liver disorders and their treatment nutritionally as- 
sume especial significance because liver degeneration and particularly fatty nd 
of long standing are recognized as forerunners of human liver cirrhosis. 


Through the biologic transfer of their labile methyl groups, choline and 
methionine, as well as such methionine-containing proteins as casein, are intim- 
ately related in nutritional activities. In illustration, methionine, as a donor of 
methyl groups, can give rise to choline in the animal body and conversely, cho- 












line, as a donor of methyl groups, can give rise to methionine. In this way, the 
two compounds though widely different in chemical nature, can to some extent 
replace each other with respect to biologic action. Consequently, methionine 
(or casein) as well as choline is active in the treatment of certain liver and kid- 
ney disorders, while choline, under certain conditions, can substitute for the 
essential amino acid, methionine. 


The labile methyl group has been established as one of the indispensables 
to the animal organism. Like most of the vitamins, it cannot be synthesized in 
the body, but must be furnished by food. ‘The essentiality in the diet, therefore, 
of choline and methionine, or proteins containing methionine such as casein, 
because of their labile methyl groups, is readily apparent. 


Essential Amino Acid Studies 
Form Historical Background 


Present knowledge of the activity of labile methyl groups in the animal or- 
ganism had its foundation in studies of amino acids. During the course of this 
work, Rose and co-workers (1) in 1939 at the University of Illinois investigated 
three closely related sulfur-containing amino acids—cystine, homocystine, and 
methionine—as to their nutritional indispensability for laboratory animals. 


Growth was retarded when methionine was omitted from a diet adequate in 
vitamins, minerals, etc., and resumed upon its restoration. The question to be 
decided next was whether or not methionine could be replaced by either of the 
other two sulfur amino acids. Cystine, it was found, could not replace methio- 
nine. Homocystine, however, seemed able to replace methionine for it permit- 
ted normal growth without methionine. ‘These findings, however, were not con- 
firmed by du Vigneaud, Dyer and Kies at George Washington University (1a) 
who were, at that time, conducting similar experiments. Attempts to reconcile 
this apparent discrepancy in results were made. In checking their respective 
diets, the two research groups found Rose had used as part of the basal diet, milk 
vitamin concentrates or rice polishings which were natural sources of the vari- 
ous B vitamins, while du Vigneaud, supplied each B vitamin separately in the 
form of synthetic thiamin, riboflavin, nicotinic acid, etc. Here apparently was 
the source of the conflicting results. It was concluded that the natural milk con- 
centrates or rice polishings contained, in addition to the known B vitamins, 
an unknown substance which enabled the non-essential amino acid homocys- 
tine to apparently replace the essential methionine. 


Synthesis of Methionine From 
Homocystine and Choline 


Further investigation of the relation of homocystine to methionine, led to 
the observation that animals not only failed to grow normally on the methio- 
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nine-free diet, but also developed pathological yellow livers characterized by ex- 
cessive deposition of fat. Since it had been known for a long time that choline 
(a simple non-protein compound containing three methyl groups) could pre- 
vent and cure fatty liver conditions, du Vigneaud, Chandler, Moyer and Keppel 
at Cornell (2) added choline to the methionine-free diet containing homocys- 
tine and observed that not only were the fatty livers cured, but that growth was 
resumed. This indicated that choline was the unknown material in the natural 
sources of the B complex which, in combination with homocystine, was respon- 
sible for producing growth. ‘To prove that the growth effect of choline and ho- 
mocystine was not due merely to the prevention of the fatty liver condition, 
choline was replaced by triethylcholine, another compound known to cure fatty 
livers. Triethylcholine, which contains no methyl groups, cured the liver con- 
dition, but had no effect in producing growth. Subsequently the actual isolation 
of choline from milk concentrates and rice polishings showed conclusively that 
choline was the unknown substance. 


As a result of these observations, the theory was set forth that choline appar- 
ently serves as a donor of methyl groups to enable the synthesis of the necessary 
methionine from the homocystine supplied in the diet. (2) 


(As can be noted from the formulas, the only difference between homo- 
cystine and methionine lies in the substitution of a methyl group for the 
hydrogen atom attached to the sulfur atom.) ) 





Homocysteine* Choline Methionine 
S-H CHs S-CH, 
om. nonemaman cm, 
cH, (Cis) — cH, 

HCNH, HCNH, 
| 
COOH | (CH) f COOH 


Homocysteine + Labile Methyl — Methionine 





*For purposes of simplicity, the formula of homocysteine has been used. Two 
molecules of homocysteine combine to form one molecule of homocystine. 


A further conclusion set forth by du Vigneaud was that the animal organism 
is incapable of providing methyl groups for such reactions as the methylation of 
homocystine to methionine, and that such methyl groups in a utilizable, labile 
form are essential in the diet. This introduced an important new concept in the 


science of nutrition. 
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Methionine Also Permits 
Synthesis of Choline 


Additional animal feeding experiments (3) in 1940 indicated that not only | 
could choline furnish methyl groups for the synthesis of methionine, but that | 
methionine also furnished labile methyl groups for the synthesis of choline in 
the animal body. Inasmuch as more choline was found in the tissues than could | 
be accounted for by a diet supplying no choline, the assumption was choline | 
must have been synthesized, presumably through the utilization of the methy| 
groups provided by methionine. 


The Use of Isotopes: Final and unequivocal proof for the methy] transfer in- 
dicated by these feeding tests was obtained in 1940 by dramatic experiments in- 
volving the use of one of science’s newest discoveries — isotopic or radioactive 
tracers. Methionine in which the methyl group was “labelled” with so-called 
‘heavy hydrogen’”’ or deuterium, was prepared (4). Such labeled methionine 
could thus be identified or distinguished from ordinary methionine, and its 
course traced throughout the body. ‘The isotopic methionine was fed to growing | 
rats on a diet free from ordinary methionine and choline. Such a high concen- 
tration of the isotope was found in the choline isolated from the tissues, that } 
the source clearly must have been the isotopic methyl groups of the dietary | 
methionine. | 


This unquestionable chemical proof conclusively demonstrated what feeding 
experiments had long indicated—the process of “transmethylation” or shift of 
methyl groups from one compound to another was firmly established. Research 
scientists believe this newly-recognized phenomenon of transmethylation may 
be of much importance in many fundamental biological processes. 


Physiological Importance of Proteins, Amino Acids and Choline 
Interpreted By New Concept of Transmethylation 


The dramatic experiments with isotopes leading to the final recognition of 
transmethylation as an established biologic process, gave new insight into the 
vital importance of proteins, amino acids and choline in the body. Nutritionists 
have long recognized the indispensability of proteins in the diet as the very 
building blocks of all living tissue. With the work on methyl groups, proteins 
and amino acids have assumed added significance as important factors in the 
treatment of specific pathologic conditions. That casein and the amino acid 
methionine are significant, as is also choline, in the treatment of certain liver 
and kidney diseases has been recognized; but only recently, through transmethy- 
lation studies, has the mechanism of their action in these disorders been clari- 


fied. 


Fatty Liver Disorder: The condition known as fatty liver is a specific type of 
liver disease which is brought about by a disturbance in the normal process of 
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fat metabolism in the liver. Normally, fat is stored in the body for future use. 
Before such fat can be used, however, it must be phosphorylated, or combined 
with phosphoric acid to form a phospholipid. If this formation of phospholipid 
is prevented, fat accumulates in the liver, interfering with normal liver func- 
tion. In extreme cases the excess accumulation of fat may amount to as much as 
one-half the weight of the liver and may eventually lead to death (6). 


Early studies on fatty livers showed that lecithin was effective in curing the 
condition (5). This effect was later found to be due to the choline fraction of 
the lecithin molecule. ‘Then the discovery that the amino acid methionine also 
prevented and cured fatty livers was made by Eckstein and Tucker (ga) . In the 
meantime, scientists were endeavoring to explain the unique action of these 
compounds which exerted what was termed a “lipotropic” effect, i.e., an effect 
resulting in the prevention and cure of fatty livers. 





Present conclusions indicate the 
Good Food Sources of Labile Methyl lipotropic action of choline is due to 


Groups Supplied by Methionine, its stimulating the rate of phospho- 
Choline, or Casein lipid formation in the liver. By this 
Milk ——— eT means fat deposits are converted to 


phospholipids in which form they 


Butter Egg Yolk can be broken down and used, and 
Cream Yeast do not remain as excess stored fat. 
— — Investigations using ‘‘tracers’’, both 
Cheese Kidney chemical and isotopic, carried out 

by Welch, Chaikoff, Stetten and co- 
Evaporated Milk Wheat Grain workers (4, 8, Q) firmly substan- 








tiate this conclusion. 





When the new concept of transmethylation was developed, the biologic rela- 
tionship of methionine to choline through the methyl group was recognized. 
This led to the explanation of the lipotropic action of methionine which is 
due, as far as present knowledge indicates, to its ability to supply the methyl 
sroup necessary for the synthesis of choline. 


Further studies disclosed that not only methionine cured fatty livers of this 
type, but the milk protein casein was also effective. It was reported casein exerts 
a marked lipotropic effect and that, to a lesser extent, edestin, albumin and 
other proteins exhibit similar activity (Best, Beeston, et al - 10, 11) . The lipo- 
tropic action of casein is attributed to a number of factors, chief of which 1s its 
high methionine content. That unpurified casein contains another factor as yet 
unidentified, is a further possibility. Experiments on the ability of casein to pre- 
vent and cure fatty livers show one gram of casein is equivalent in lipotropic 
activity to approximately 5-8 mg. of choline. 
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Hemorrhagic Kidney Degeneration: Further research on the action of various 
lipotropic agents brought to light new aspects of their behavior. A pathological 
condition of the kidneys of young rats fed a diet believed adequate in protein 
and other essentials, but deficient in choline, was observed by Grifhth and Wade 
(12, 13, 14). These animals developed not only the fatty liver characteristic of 
choline deficiency, but also severe kidney hemorrhages and other pathological 
changes. The renal damage disappeared upon administration of methionine or 
choline. 


Continuing the work on this new aspect of methionine and choline activity, 
proteins were next tested for their effect in curing the kidney damage resulting 
from choline-deficient diets (15). A diet containing 15-25% casein was found 
protective against both fatty livers and kidney damage in older animals, but in 
younger animals this amount of casein had to be supplemented with a small 
amount of choline in order to prevent development of kidney hemorrhages. 
Raising the level of dietary casein to about 30%, however, afforded full protec- 
tion to young as well as adult animals, due to the relatively high methionine 
content of casein. ‘The exact mechanism whereby choline, methionine, or casein 
and other proteins are effective in the treatment of hemorrhagic kidneys is not 
yet as clearly defined as the mechanism involved in the treatment of fatty livers. 
The conclusion remains however that choline, or some source of labile methyl, 
such as methionine (or proteins supplying methionine) 1s vitally important in 
the diet to prevent this disorder. 


Comparative Merits of Casein in Treatment of Liver and Kidney Disorders: 
During the course of experiments on the value of proteins in the treatment of 
liver and kidney disorders, a number of different proteins were compared. It 
was found that in a diet containing all the nutritional essentials (vitamins, min- 
erals, choline, adequate protein, etc.) complete protection against kidney dam- 
age was effected when the usual level of protein was supplied entirely by casein. 
When part of the casein was substituted by lactalbumin, fibrin, edestin or 
gelatin, a decrease in the degree of protection resulted (15). It was concluded 
that casein is the most protective of the proteins tested and that the inclusion of 
the other four proteins produced food mixtures containing less methionine 
and more cystine. Cystine seems to exert a stimulating effect on the rate of 
metabolism. This calls for an increased supply of factors such as methionine, 
choline, or proteins to take care of the heightened metabolism of the liver and 
kidney. Consequently, an important determinant in the selection of a protein 
for these purposes is its cystine-methionine ratio. ‘The superiority of casein as a 
dietary protein in the treatment of fatty livers and hemorrhagic kidneys is, there- 
fore, due not only to its relatively high methionine content, but also to its fa- 
vorable cystine-methionine balance. ) 
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5 FIGURE 1 Cystine-Methionine Ratios of Some Typical Proteins* 
al Casein Lactalbumin Fibrin Edestin Gelatin 
| I Te qe % %o 

; ee 3.1 2.3 2.4 2.2 1.0 
<a IID cercsereniecennisinensiiinnnnananeiasanioneiiiiane 0.3 3.4 1.7 1.4 0.5 
al “a 
- Methionine: Cystine ratio «css 10:1 0.7:1 1.4:1 1.6:1 2:1 

: *Grifith: J. Biol. Chem. 22, 29 (1941). 
y, 
| The Significance of the Labile Methyl Group — And of Choline, 
id | Methionine, and Casein — In Human Nutrition 
= Since earliest days, the science of nutrition has based its preliminary experi- 
Ht | mental work on results obtained with laboratory animals. ‘This is because ex- 
s. perimental conditions with animals can be very closely controlled; their diets 
C- can be largely synthetic and adjusted at will; and their life spans are much 
1e shorter than that of man. In nearly every instance of nutrition research, more- 
nf over, such experimental findings with animals have eventually been shown to 
yt be applicable to human beings. It is not too great a conjecture, therefore, to as- 
s. | sume that in the very near future the importance of choline, methionine and 
1, casein as sources of labile methyl groups will be established in human nutrition. 
" Work along these lines is already beginning. 
| 
Studies of liver and kidney disorders in animals have been still more closely 

related to human disorders by experiments not only on fatty livers, but on con- 
s: ditions of cirrhosis of the liver. A diet rich in choline and milk protein has been 
Df used successfully by Sebrell and others (16, 17, 18) to cure experimentally in- 
t duced liver cirrhosis in animals. ‘The connection between animal and human 
- | liver cirrhosis and its treatment by dietary means is being investigated. Recent 
- reports indicate cirrhosis of the liver in human beings is being treated with 
. some apparent success, by a diet rich in protein and the vitamin B complex (19, 
r 30). While the curative power of this diet is not yet attributed to any specific 
| factor in the diet, it is nevertheless, significant that the diet, in addition to be- 
f | ing a generally nutritious one, is rich in such sources of labile methyl as casein 
° and other proteins, methionine, and probably choline. 

f Other theories pertaining to the probable importance of these substances 
y in human nutrition are being constantly advanced. There is an attractive pos- 
J sibility, for example, that many of the compounds synthesized in the body, such 
1 as the hormone adrenalin, may derive their methyl groups from dietary choline, 
a methionine or proteins. Labile methyl groups furnished by these compounds 


: are also involved in certain detoxication reactions, such toxic substances as sele- 
- | nium, pyridine, etc. being inactivated by methylation and excreted as harmless 


methyl compounds. 
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Additional research may show a relation between methylation and still other 
human pathological conditions. For example, it is thought that in addition to 
a deficiency of nicotinic acid, riboflavin, etc., a so-called “‘methyl deficiency” 
may be involved in pellagra (21). Diets low in the vitamin B complex are also ) 
low in choline. As a matter of fact, choline is now considered a member of the 
B complex (22). Furthermore, diets of persons suffering from pellagra are usu- 
ally low in protein foods such as milk, cheese, eggs and meat, and therefore low 
in methionine. ‘Thus the two most important sources of labile methyl groups— 
choline and protein—are deficient in diets giving rise to pellagra. On the basis 
of these facts and further rapidly increasing evidences, the importance of cho- 
line, methionine, and proteins in human, as well as in animal nutrition, will 
undoubtedly soon be clearly established (23, 24, 25). 





Conclusion 


Research has indicated the significance of supplying labile methyl groups 
in the form of foods rich in choline and protein of high methionine content. It 
is apparent, therefore, that milk, cheese and related dairy products, eggs, meat 
(especially glandular organs) , and other foods rich in protein, the vitamin B 
complex, and other recognized dietary essentials assume additional important 
values as protective foods essential to optimal nutrition. 





Functions of Methionine, Choline, and Related Compounds 
With Active Methyl Groups: 


1. Provide labile methyl groups for use in essential transmethylation 
processes in body. 


2. Prevent and cure fatty degeneration and cirrhosis of liver in 
young and adult animals. 


3. Prevent and cure hemorrhagic degeneration of kidneys in young 
animals. 


4. Are mutually convertible into eack other and may thus serve as 
precursors of one another, under certain conditions. 


In addition to these specific functions, methionine, as an essen- 
tial amino acid, is necessary for life and growth. Choline is also an 
essential for growth, and in some animals, for lactation. It has also 
been found important in poultry nutrition, choline deficiency often 
resulting in perosis in chicks and turkeys (slipped tendon disease) 
aborted egg yolks, decreased or discontinued egg production and 
increased mortality (26, 27). 









S 
t 
it 


it 





Vol. III 





BORDEN 'S REVIEW Of NUTRITION RESEARCH 9 











LITERATURE CITED 


1. RosEe, W. C. and E. E. Rice. Utilization of certain sulfur-containing compounds for 
growth purposes. J. Biol. Chem. 730: 305 (1939) . 


1a. Du VIGNEAUD, V., HELEN Dyer, MarRIon Kgs. Relationship between the nature of 
vitamin B complex supplement and the ability of homocystine to replace methionine in 
the diet. J. Biol. Chem. 130: 325 (1939). 


2. Du VIGNEAUD, V., J. P. CHANDLER, A. W. Moyer, D. M. KEppPEL. The effect of choline 
on the ability of homocystine to replace methionine in the diet. J. Biol. Chem. 732: 57 


(1939) - 


3. Du VIGNEAUD, V., J. P. CHANDLER, M. Conn, C. Brown. The transfer of the methyl 
group from methionine to choline and creatine. J. Biol. Chem. 134: 787 (1940) . 


4. Du VicNEaup, V., M. Conn, J. P. CHANDLER, J. R. SCHENCK, S. SimmMonps. The utili- 
zation of the methyl group of methionine in the biological synthesis of choline and crea- 
tine. J. Biol. Chem. 140: 625 (1941). 


5. Best, C. H., and M. E. Huntsman. The effects of the components of lecithine upon 
deposition of fat in the liver. J. Physiol. 75: 405 (1932) . 


6. BLoor, W. R. Role of fat in the diet. J. Am. Med. Assoc. rzg: 1018 (1942). 
4. We cu, A. D. Soc. Exptl. Biol. Med. 35: 107 (1936). 


8. PERLMAN, I., and L. L. Cuarkorr. Radioactive phosphorus as an indicator of phos- 
pholipid turnover. V. On the mechanism of the action of choline upon the liver of the 
fat-fed rat. J. Biol. Chem. 127: 211 (1939). 


g. STETTEN, D. Biological relationships of choline, ethanol-amine and related compounds. 
J. Biol. Chem. 138: 437 (1941). 


ga. Tucker, HELEN F., H. C. Ecxstein. The effect of supplementary methionine and 
cystine on the production of fatty livers by diet. J. Biol. Chem. z2z: 479 (1937) . 


io. Best, C. H., R. Grant, J. H. Ripout. The lipotropic effect of dietary protein. J. Phy- 
siol. 86: 337 (1936). 


11. BEEston, A. W., J. H. CHANNoNn, J. V. Loacu. Further observations on the effect of 
dietary caseinogen in prevention of fatty livers. Biochem. J. 30: 1040 (1936). 


12. GriFFITH, W. H., and N. J. Wape. Choline metabolism. I. ‘The occurrence and pre- 
vention of hemorrhagic degeneration in young rats on a low choline diet. J. Biol. Chem. 


131: 567 (1939) - 
13. GRIFFITH, W. H., and N. J. Wape. Choline metabolism; II. The interrelationship of 


choline, cystine, and methionine in the occurrence and prevention of hemorrhagic degen- 
eration in young rats. J. Biol. Chem. 132: 627 (1940). 


14. GrirFitH, W. H., and D. J. Mutrorp. Choline metabolism. VI. Hemorrhagic degen- 
eration and the labile methyl supply. J. Amer. Chem. Soc. 63: 929 (1941). 


15. GriFFITH, W. H. Choline metabolism. V. The effect of supplementary choline, methi- 
onine and cystine and of casein, lactalbumin, fibrin, edestin, and gelatin in young rats. 
J. Nutrition 27: 291 (1941). 


16. Dart, FLoyp S., W. H. SEBRELL, R. D. LILLi£. Production and apparent prevention of 
a dietary liver cirrhosis in rats. Proc. Soc. Exptl. Biol. Med. 48: 228 (1941). 











BORDEN’S REVIEW Of NUTRITION RESEARCH October 1942 





























17. Lowry, J. V., F. S. Dart, W. H. SEBRELL, L. L. AsHpurn, R. D. LItuie. Treatment | 
of dietary liver cirrhosis in rats with choline and casein. U. S. Public Health Rpts. 56: 


2216 (1941). 
18. Liu, R. D., F. S. Darr, W. H. SEBRELL. Cirrhosis of the liver in rats on a deficient 
diet and effect of alcohol. Ibid. 56: 1255 (1941). 


19. PATEK, A. J., JR. Treatment of alcoholic cirrhosis of liver with high vitamin therapy. 
Proc. Soc. Exptl. Biol. Med. 37: 392 (1937) . 


20. PATEK, A. J., JR., and J. Post. Treatment of cirrhosis of the liver by a nutritious diet 
and supplements rich in vitamin B complex. J. Clin. Invest. XX: 481 (1941). 


21. Du VIGNEAUD, V. Interrelationships between choline and other methylated com- 
pounds. Biol. Symp. V: 234 (1941). 

22. Gyorcy, P., and H. Gotpsiatr. Choline as a member of the vitamin B, complex. 
J. Exp. Med. 72: 1 (1940). 

23. GriFFITH, W. H. The nutritional importance of choline. Ed. rev., J. Nutrition 22: 
239 (1941) - 

24. Brest, C. H., and J. H. Ripout. Choline as a dietary factor. Ann. Rev. of Biochem. 8: 
349 (1939) - 


25. SCHOENHEIMER, R., and S. RATNER. The metabolism of proteins and amino acids.— 
Transmethylation. Ann. Rev. of Biochem. zo: 208 (1941). 


26. Jukes, I’. H. Prevention of perosis by choline. J. Biol. Chem. 134: 798 (1940). 


27. HEcsTeD, D. M., R. C. Miiis, C. A. ELVEHJEM, and E. B. Hart. Choline in the nv- 
trition of chicks. J. Biol. Chem. 238: 459 (1941). 





42 


Vol. III BORDEN'S REVIEW Of NUTRITION RESEARCH ‘i 








NEWS DIGEST Pt iy 


ICE CREAM will have a place in the na- 
tional industrial nutrition program now be- 


ing launched by the Office of Defense, Health 
and Welfare Service. The use of ice cream 
will be recommended in sample menus to be 
sent out by Federal health officers to plant 
cafeterias, women’s page editors, and the 
2,400 county and community nutrition com- 
mittees now functioning throughout the 
United States. 


“At least 80,000,000 working days can be saved 
this year if workers keep fit,” states Paul V. McNutt, 
administrator of the Office of Defense, Health and 
Welfare Service, and chairman of the War Manpower 
Commission. It is estimated that about 24,000,000 
man-hours per month are lost through minor illnesses 
preventable by a better level of nutrition. 

—901 


DEHYDRATED BEEF is a recent war 


product being made by a new process which 
enables one ship to carry the equivalent of 10 
World War I shiploads of fresh meat. ‘The 
dehydrated beef is produced by a continuous 
controlled-temperature process. Cubed beef 
is precooked at relatively low temperatures, 
followed immediately by grinding and slow 
drying. The first government purchase of de- 
hydrated beef for lend-lease was 80,000 Ibs. 
By the end of October production capacity 
of dehydrators is expected to be close to 
60,000,000 lbs. a year. 


—go2 


PREPARED VITAMIN MIXTURES 


are now being considered by the American 
Medical Association for acceptance. ‘The As- 
sociation recognizes a number of special cases 
in which vitamin therapy with pure synthetic 
vitamins may be used to supplement natural 
food sources. Consideration will be given to 
multi-vitamin preparations provided they 
conform to the Association’s specifications for 
minimum vitamin values for each vitamin in 
the mixture. 


—903 


CALCIUM is being considered as an ad- 
ditional compulsory ingredient in flour al- 


ready fortified with thiamin, iron and _nico- 
tinic acid. In this connection the following 
facts were revealed: 


The typical American family uses only half as much 
milk as the government feels is necessary. 





Seventy-five percent of the diet of employed city 
workers investigated by the government contained 
less calcium than recommended by the National Re- 
search Council’s Committee on Food and Nutrition. 


The government has postponed designating 
riboflavin as a mandatory ingredient in re- 
stored flour only because supplies of synthetic 
riboflavin have been too scarce to permit its 
inclusion. The increased consumption of milk 
or milk products would solve both the calcium 
and riboflavin problems, and would encour- 
age a sound dietary habit which nutritionists 
have endeavored to establish for a number of 
years. 


—904 


DEHYDRATED FOOD SPECIALTIES 
described in a report by W. V. Cruess et al 


include dried vegetable powders for soup 
stocks, juices, and seasoning; tomatoes for 
stews; powdered soup mixes; powdered salad 
mixtures; dried citrus fruits for marmalades; 
precooked dry rice; precooked dried beans; 
and the like. The products, together with 
their uses and methods of manufacture are 
described in detail. 


The importance of dehydrated food as a 
war weapon is receiving new emphasis in 
Washington since the possibility of launching 
a huge new fleet of 50-ton or larger air 
freighters has been discussed recently. Air 
transportation of food has been made prac- 
tical in military operations by dehydration 
since for example: 


11 lbs. of vegetables can be reduced to 1 
lb. of flakes 


3 dozen shell eggs can be reduced to 1 Ib. 
dried eggs 


2% cases of oranges can be reduced to 1 
small case of concentrate 


—995 








12 BORDEN S°REVIEW Of NUTRITION RESEARCH 


a 


ee eee 





. 
gee er J 
AE C. ws ~~ 


October 1942 





— a re T 


MILK, LEAN MEAT AND BREAD are 


the three most important sources of vitamin 
B, in the American dietary as revealed in 
numerous studies of typical American diets 
by R. R. Williams and co-workers. Not only 
is the thiamin content of a given amount of 
food important, but even more so, the quan- 
tities in which such a food is ordinarily con- 
sumed. Chis fact enhances the value of milk, 
meat and bread which not only are good 
sources of thiamin, but are also consumed in 
large quantities in the average American diet. 
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THE B VITAMINS are required to a 


greater extent in hot weather than in cool 
seasons. Added intake of at least three mem- 
bers of the B complex in the proper amounts 
largely overcomes the debilitating effects of 
severe heat. Studies on this subect are being 
rushed now because of their bearing upon 


men engaged in tank warfare in desert heat. 
They are also important for all people ex. 
posed to high summer témperatures. 
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VITAMIN A is being shipped to England 
under lend-lease at the rate of about 10 
trillion units annually. ‘To avoid a possible 
shortage here, all vitamin preparations for 
human consumption have been limited to a 
vitamin A content of 5000 U.S.P. units. New 
sources, in addition to shark liver oil are be- 
ing investigated. One of these is a substance 
called kitol, a chemical found in whale liver 
oil. 
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Norte: For further information on any of 
above items address: Editor, Borden’s Review 
of Nutrition Research, 350 Madison Avenue, 


New York City. 
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